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Abstract of JP1 1220892 

PROBLEM TO BE SOLVED: To generate a 
drive force with multiple degree of freedom 
with a single vibration body with a simple 
configuration by providing the vibrator for 
generating a vibration displacement in at least 
different specific direction, generating a 
synthetic vibration in the vibrator, and moving 
a contact body in contact with the vibration 
body relatively in an arbitrary direction. 
SOLUTION: A first piezoelectric element 3 
between a head part elastic body 4 and an 
intermediate elastic body 5a excites a vertical 
vibration in a vibrator. Also, second and third 
piezoelectric elements 3 between the middle 
elastic body 5a and a rear elastic body 5b form 
a bending vibration within x-z plane and y-z 
plane. Then, they generate a vibration 
displacement in different three directions. Also, 
an oblique inner-periphery surface is formed in 
a taper surface for an axial line in contact with 
a traveling body (contact body) 2 in a spherical 
body shape for the tip part of the head part 
elastic body 4. Then, by combining a vertical 
vibration being formed in the vibrator and two 
vibrations out of a bending vibration in two 
directions, the traveling body 2 in a spherical 
body shape can be rotated around x, y, and z 
axes. 
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^-^J«S^^*r-r & i: 2: -r -5. ^® t f S If* 
JSl, 2i;^^{i3ie®<55^Mri?-f-jLX-:J'. 

I^IB^^ffi«t^<7)^53:< t 2oJ±2Srt&lc0i5»)|gia[ 



coif64<7)>^c*^tJftM-f- S t> COT'S) 0 , $ 

1 otc{iM=5:Sfflffl<035#(i#S-^;t -S C: i: fc: J: 0 . 15 

iB?¥tt#:^|g:^i^iitt$-^l.^t. fll:^|p)SI6§-*^ 
^i:tc-UJ0mi-^c^i:S:^i:-r&ff^6. 7. 8 
^ ^{4 9 IB^cTDjgiJiaT^' ^ jlX-;? . 

7. 8. 9ifc{41 OlBKcoigK)MT^f-iX-:5'. 

^#^fc-t.&if*3B6, 7, 8. 9, 10*Jt{411IB 

[ ft*^ 1 3 ] BUlB^-^ <th3 :^fS](7D® »)^e<7>ffl 
;^^-&*>-tt-c7)#«^tfOJt*2r^i. S C: J: 0 . Bifia^l 

i^tmMmmmz^mi-hi^nm t i^m<7)yjmzmM 
^m^^fcz t ^m^b-r ^m^mi . 2, 3, 4. 5 

31^141 2IB««^»fflri?^*x-:J', 

[ft^:^ 1 4 ] BulB«M*<Om)tagKi*fc cOSM^$- 

mmmzm^Lfc:. t $:!^mi:-r-&i«*jai =5rv>t 1 3 

cov^r <t*»-ot=fB»<Oj^B;ST^' ^ax- ^ . 

[f»*^ 1 5 ] mmmi^j'-^j:< b i>mmmi^b 

WUcthmWj^i^im^immKiziB&^ti. Z(0 

Lrz^^^m.iftzzb^mmb-r^mtmi^^^Li4 
lit *« 1 6 ] mmm}i^mMmm^^-»<^mSi. 

m^b-t^m^mi 0 i/c<4i siBmosKar^^A 

[ifl«TSi7] mtmmmi, 'i^-jjf^i^jTizmi/h^ 
wmcojsmimi.f:i^mii^i>zbi^Wit-tm 

^ 1 ^ru L 1 60V^-f fL*>— :>{^la^^<r)^R|®T^'f' 
[W^^l 8 ] m^m 1 ^ev-'L 1 7<7)v%-riiA»— :>{c 

E«o^S7'i?f-AX-^'S:^sis<oaiiss-=ffdr 
irnntm 1 9 ] fiiBr-Acos^tcigttJtiiiSMT 

iJ'f^aX-^'SritlSSi^tcJ: 01ft#^<OiaS^i!r#tc*f 
im^TS2 0 3 if 1 ^r>- ^ 1 1 7 cov 

ffi$ftcO«ttaT ^ i X- rJ- ^ ^ g i;Sc05llt!;^fT a r 
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[000 1 1 
[00021 

j-X-iJ-fc LT. fiFi|;t.{f»^X^^^ (Vol. 61. 
No. 3. pp. 1227-1230, 1 9 9 5 ) , 
l)V^«BiL><;^-:*;KNo. 5. pp. 26-27, 
19 9 7. 4 . 28) fcra*<05ftffifBi!fflr^'-?^AJ:- 

[0 0 0 31 i<Oi^®^^T^'^iX-^'{i. ^J^j^ 

(D-rJ') $ritX-tS3mc7)3*.c02ttJ>i>V>{i3|icO 

[0 0 041 :i<7>xo^mmmsmT^^^y^-:s^tL 

[00 0 51 ?RffilSi6MTi?^iX-:J'tcffl\,^^> 

mT^^:xx.-iKr)miii\^tmm<7iii<r)x\ 01 6tc^ 

14* 1 9 a <7ijmmzE.^'&^ =?^yi? y^xm^^ nj:i 
mmm^ 1 9 b ^^mLtzi><r)x. mmm^i 9 b itn 

mtmm^tx.x\>^x . z<Dmmsmizmmimm m 

ft:l 9 ailzm-Jjmzif^-yXfzh:^ (ftff) il?TJft*-*ffM 
LxmM^Wrr^, =Srfc. MWli^ 1 9 irM^t U 

[00061 ^sfisafflr^f-AX-^, Mttf 2 

]K:J'-^r<7)«MSSlMr7f-jLX-:5'{i. 0171=^ 
J: -a fc: . J*I^O-*f<?5g»fls i 9 S-SR«0^iSt*: 2 «M 
Ht::2*>fiEai-Sii:-C, «i6f*:l 9<^t|^'t^$•I5Ieltl^^: 

[00 0 71 fei<7)^Siiii3 0<7)iii!ii^-r 

ST^^j.x— rJ'tL.Tfi. Th i r d Intern 
ational Conference on Mot 
ion and Vibration Contro 
I, Chiba, , September, 1-6, 19 
9 6. pp. K9-K1 StCteffi^flTV^^BEIivrie 



[00081 Z(7)&m-7=.}:ijL U-rJ'ti, P3f§«05|[tt 

flsfcEi^^Tm§ti.)t^* 1 9 , mwm 1 9<o 

ia*f6]<OSget::Ea$:h.^^^*^i0^m2 0a. 2 0 

b*»^>«figsix. |tris^il)*i 9<7);gffltc:{4;}i-sij$ti,y:: 

20ai:20bt JiiSfftflc 1 9 |*|{CiBa§ix^-'N':^ 2 1 

-C'SvMc§i^-^'3 i k x\ mmi^ 1 9<^pnagi::^isfi^ 

20ai:20bi: t/^-^ix^'timzm-T^ J:ol>zLXU 
h, 

[ 0 0 0 9 1 LT. mm^ 1 9 icfl&e-tsffii&siBffi 

ffi5rj!)0;tS::i:fcioT. laftfisl 9iOBaPi«k:'5-n'€' 

We-r 2 OcO^£^<*c7)»Kj«s2 Oa. 20b?rlO<0 
^iftf*: 1 9 co;!iT'IE»-r'5 J: 5 (c LTV^§ . 
[00101 dcOlgftSffiti. *««c7)^»li*:2 0 a . 

20bi:l51!l«cl 9t<nm&M}it>mm^^^£^i>%> 

[00 111 

[!%Ha*-'jS^LJ:3t-ri.i!IIIIl t*^L^*«/c>, 1217 
»c^-?1S!*<0«ffiJ5ttS[T:J'^iX-:J'{i. fifiltcofitt 

1.. 

[00121®: 1 OCOWiil OcOmifetCjiittT, MiC<0 

[001310: ^»i*:<Oi§HtC«^c7)gt6i<:*ti5qtr 
[001410: IB»tC« L^V%fl&c7)ttIa] ►) 

[ 0 0 1 5 1 01 8lc^-rta!*<^fii*eiii!)«cOfi 
i&Mr^^.i^x-^'tov^Ta, Ja,T<0 J: 3 ^rlt^ji^ 

[001610): |gB#:c7)iilffl{Cig(t^>ix/cag:<omSi 

^zmm^mz-^h^tx^mm^^K^i-thti^. Mi-r 
hmmf^mw^>>z%ts:htzif). m^^mm^km-th. 

[001710: Rj8i®ttOiBlfl*l 9fc:StLTi|i«« 

£0^i&{4=2 0 a . 2 0b i:mi^ 1 9 {^(cEg?*l^v: A 
^2 l^^V^{c5l#-&i5■^-CJE«L.TV^Sfc^6. sifm 

ififm^K. ^tiB.m<^mmiifi-^x^j:< . tmn<r> 
[00183 ^iiistc^smi o%Hjoaw{±. m— <^ 

[00191 ^\m{z^hm2.<7)^R<r>mmt. fs-»=5: 
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t0020] 

[0021] *i±}incf^i,ii 1 co^'m<r)Bffji^-rh 
[0022] *aisit;^^^ 1 (^m(r>nm^^-r?> 

[0023] 7^tiimizmi>^ 1 co%m<o ee^sriei-rs 

[0024] *aiMCf^.S.m 1 c7)^B3<OSW$-||iS-r^ 
[0025] ^ffiMcff 411 1 cO^Bgog«5r|^-r€. 

sSMmwtizmA-thmfmt ^^<r>if\^\,zmmm^ 

[0026] *tf}iifcf^ss 1 <7iwmmmt:^-th 
^^^tzm^-^jimm\i. wisdmi^(r)mmm\,zw^<r> 

[00271 *ajiafc«4|g 1 <0^HB<?)S6tj^ieS-r5 

S«±, Bifie*g»i#:tcSVH=B&it3£f ■S.3tt:6-r&)(??ffiI6^ 
fi[<7)^-.:3:< 1 2fili:Sr|oioS»g^tcf^lSIWfc^llS- 

[0028] ^mratc^SII 1 <7)«0H<OBW^I^-r.& 



[0029] *aiEitC«l.|g 1 c7)f60JcoS6<J^^Jl-r4 

iH6ST^f-a.x-:j'co^i ocr>mmi. miiwmM 
B&^tt*t:j^^$tL. ii[ie^-igMx^.;kdf-^* 
^i±ii'5:< b ^A-'ftmiz^^i^^tim^t^ftxmivm 

2-:>ti2:^riej<oc7)|g»^^<7)^tf0^:i6(c*ffl-r-i. fc<7) 
$:^xi>^lc, ^J'-^f < b i> 1 o{c{iM^4firffi<7)2S#fi 

[0030] *tbPtC^.i>lll c7)%BJc7)@e^5-|^I-t-S. 
i5l&M7':^'f-AX-:^'<^ISl lc7)fl|Bg{i:^ B?riS5¥tt* 

[0031 ] 1 c7)^Hj<7)ge'5^i^'r-5 

«)Mr^^^x-;j'tfO|gl 2com(i. l!riS::i'-'3r<i: 
fcS^rS 3:S-|6l<^»^ffiO-3 ^<^-^r< b 1 2:e-l6l<?> 

[0032] 3|s:aii[i^c«i,m 1 co^Bjoews-i^f-s 

SijfflTi?^AX-:5'<0|^l 3c7)«fi£f4, mri2ii'-^< t 
<> 3:firi6j(OSi!i^c7)ffl;^<^-^*>-ii-(JD*jjg:}i-oifc*^^x 
I, ^ t tc J; 0 . Hfife««#:i: B>nes»#(cgfi!irr-5«)i4 

[0033] *™c«Smi «0%BJOS6<>^|^-rs 

[0034] *aigii3«sis 1 cos&Hjtfoaeu2rieK-rs 
j^asr^'^AX-rj'eoiii 5o«im{±, fiie^ffro 

^■>'5r< t mfia««il!*i:«j!lfrf sraig|5^*i-i.g|5*(4 

■rs JttofcRlttSrWN? < t3tg|5^)-?&iSftJt t <r>xh S . 
[0035] *aiSitC«-S.I^ 1 <7)^BJc7)SW$r||Jli-S 

-mmmm^<7im.m. mmmwzm.nit^m^®. 

tbh\yimVi.i^^^h:ibi,zX':>X . fi»)«K^fflW 

[0036] ■^im\>z%hf^i(r>^B^<r>m&}^^-ti> 

\i. Wf\^y\-f:i<zm(/h^m<r>mM^mx.tz-^m^^ 
^hiy<r>xhh. 

[0037] *ffiMC«-&»2cO%BJc7)ge<j$-|^-rs 

[0038] ^\m!iizmi>m2<7)^<;)^Wii^tti, 
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[0039] :^iiimiz^^m2<D^m<r>sm^$m-ts> 

[0040] 

[It|bb<^iis6<oj^/s] ( m 1 (^mmcmn ) m i 

[ 0 0 4 1 ] 0 1 (i*|ISfe<7)?^®oSijaTi?^AX- 
laico (b) , (c). (d)l,z^^^ 

[00421 *||j6<OJ^JStCj3l^-C. Emig^ 31S, ]Sc 
#m#<7)6iJjptcj:K)!|i|li:^[&llc<*^fi5rMi>)ilL, mi 
<0 (b) fc^fJ:3tC. SV'»(Cii35-fl>x, y, z(7)3 

ustort. zWjf^(^^{iLx$>hmjj\^<7)mmtLx<m 
wmimmt?>m i osE^^=^t ^ 0 1 <o ( c > tc^i- 

Jf) ffil6^1l®-ri.|l2c0ffill^^'i:. iai<7) (d) tc 

s^-r J: a (c. z - y T®i*i-c«:6-i6iosi&t Lx<7)m 
(mf) mm^mm-thm3cosMm^^^Lx\^?>. 

V^S. ttz. IS 2. IS3<0ffi^^-?{±. i^^lS:fil5^:^iW 

[00431 mm2<DEmm^bms^3<7) 
S9m'f'iznixmnmnifi9 0' m^i-mm^^ 

m\rthb. mnrnzM-n 2-:>(7)mfmm<^'^^x\ 
mm<mm±izi± z 0 ( x - y tmp^ ) comnm 

mimm^tli,. xttltyfStCOV^TOSStt 

3 <r>mmm=Fi,zmiirrtiii±^Lfimpim}i!fi^^iy. 
[ 0 0 4 4 ] Buiem 1 (7)S.mm^i,zmiim)i>^io 
<t#$r epjirr-s t . m^jmrni-^iommx 1 
[00451 -e<7)^. fneist!»#:**jgi!i-r&iifiM<oSR 

Sid tct?E^2<offi^^fc3£»fi-f-Sr9JSirrs fc. 



s. z<r)^-0r. mimmi^cozmyrf^iztsif^mmm 
mb yi- 2.^mi,z}5ifhmfm}<^i<x=^-v<r>m^m 

(^mmxiixmfj[^(omtfmnzm-^ws^mm^<^2 

»:^:-H-Cfl?!eil20jE^S^S-ig»L. JggSlO^JW 
[0046] l^«tcLT. «(ri5liiJl***ig»-tS«Hi» 

mt?>^d i=B>fieig3c7)ffiffi»-?t=3Sc#m-^^Enjirt-.5 

i: , HUl^B)#:^0*S±c?3,'i( fciJi y - z 

i6*<^Sti.. y«i:^riti ( xWig 0 ) ^<^iiH»:>j*«^l^> 
ilS. ZCD^, B«fe«i6*cOz|fcS-[pjtcJ3{-j?.E:t^ 
ttifct y - z^Mtc:i3{t&ft{fiSl!ic7)Si:g-liKiSc«S5: 
&fcy>. SI 1 0 ( d ) tl^J: d tc. *IIJS<^)?^JSTJ± 
y«l*l6l«Oft»ff^{^*f-r^EI^S»ac02<Ji:^- KT' 

ByiBi53<7)ffi«^^ ^iBift-r-s i i: J: o . mms}<^m 
mbmmwi(ommb^-w:^'t:s>^dizLx\>^h. 

[0047] •r=5:i5*> . MBi^ 1 ^gI^ffi^l)IS^c5^V^ig 
2 <offi^^ it/H 3 «0E^^^t=9«iirr « ZbizX 

mmmzmi<o (h) . (c>, (d)coj:d=s:® 

[004 8] -et-c. itriBiSKoHm^^, iS2<offi« 
^ai^iS3<offiis^'(7)rtcov^-m*»2otcgHj?wi: 

sv^^^^i35-r■l.*■|6Ic7)«l (mf) m}<7)2-:>tim^-^h 

^Ji-tf, (b) t (c ) <^ffl;^»-&i?-ti:(cj:orx- 
zffii^<o«nilltf*«^$iti.. ^b*v^^i (b) i: 
( d ) <r>&^-^h-^\zi: oT y - z^Mrt<0|gP33IH^ 
*\ (c) b (d) (T^m^^irtizJ: -oXx- y ^ffirt 

[ 0 0 4 9 ] m>i^hi>-^iz^mmsts 

b > ^i6«c2ra»<o:&|6itelBllrf S i k * . 

[0050] fi!3|WE«Mr;?-f- j.x-^<o|gt6J!S5i 

'rhJ:iismm^trwmi-&zbxwm:<r>ms<r>Atz-:> 

V^T 1 win OOltRai&SrJ^^-r ■!> i -5 icLT 
SI2<7)ffili3R^, ^3<7)Zmm^) i:m^-^±>-ti>Zb 

izx'o. 3 Willi') (it^t--s.3T®rt) <oiisnmisi:m 
mthzb t^mb ^ ^ . m-<7>m3i^xm.^-r?> 3^ 

[005 1] {m2(r)mi&(omm) m2ii:^^m(om2 

[0052] jjeLJta 1 tz^rrfsiff)mm<7wmi. 
mmT^^^:r.-^^zinfhmmf^i:Pimtb ltv^ 
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[0053] ^mm(^mmx'i^. mummmc^w^ 
2 <r)mm^^bm 3 cosMMf-^rm 9 o m<r>{m^^ 

[0054] *llttcOJ^«S<OJ»^(3i3V^-C t . 1^ 1 Off 

TF'vco3g#fi^coEpjDTEl2cr) (b) (c^-TidtcigW 
#:i±*gSi6t. ll2(0E^^/\.O2S#fi#criE|l!)aX'E 
20 ( C ) tC:^-f J: 3tC^*|c«x-z^®P^T'tttfffi 
UU. SS3c7)ffill*^c7)^#ft-^(7)EpilDTa2cO 
( d ) iz^X 0 fc^flc«y - zTMf^-CfttfSKrr 

[0055] L/C T . |g 1 C0iy(S<7)Jg,lEi: |^»tc , 

\^zm.^-t^ 3^®rtTcolEBr:^*it#^ix-g.c: t tc=3r 

[0056] *«iScoj^®T'{4. :ftft4^soMB(cEil^ 

[ 0 0 5 7 1 ±fB L^tm 1 <^mM<mmRx/m2<7)mti 
<7)mmizti\,^xti. ffii&flsSria^tmjf. Baiaffiiiii* 
cofBssBtcsnffigflif ^^fiigfi^ m'pmmizTrrr) & 

mzmmmf^^m^t-nui. mssmmizmz 
tmmzM Lxmis.'ti, swri^i^^^ij i^t i,zb 

[0058] (.m3c^mt<r>jm) m3\i;^mi<om3 

[0059] :^mm<ommcomm.ri^^A3i-^ iza 
if^wmf^ff)m^m:mmi. m i izmtmi <rmm<7> 

mmt mmx'h -> x . n'^^z^his. \:.mm^-^ittzn 

ktmwm^5b<Dmiz^rL^'timmm'F'S:^w.L. ^ 

^Sitt* 5 b ^>|f A t /c 4"[l>ll!lgm?&^:-t«^'K;U 
h 6^m^^i^4<7)ibi3i]:.mzmm-t?>Z. tizi: *). 
5S«P5H4«c4 1 ^^SS^tt^J 5abcom. "fira^tt* 5 a 
i:^3¥14«s5 b bc^iz^ti^SM^'f-S S-S^J^t 

[0060] 2(ssii£tDmfcfct^T. msmmfiA 



3{i. X- z^m}^x'<r>mfm}im^'t^m2<7)BM. 
m^fb > y - z^mf*iX'(r>mmm^m^-rim3(DK 
mm^Th-ox. Htriem2coE««^tmriBii3<^E« 

[0061] ^fc. IOIg5^i£*4<7)5tSSSS«. 

cD^wmi2bmmi-h^i,znLxmy<o\^mm-^r— 
[0062] Lfzifi-r>X. ipm^<^mmzjs\\x t , ± 
«iaii!i. 2*[tf]tf0fl(t'iitt<oa*>. 2-:>c7)Sttii&ffl;^^-^ 

t)-frSC:tfCj:oT. 3*f*cJ^<7>^i!jftc2^xfS. y 

[0063] Mx.»f. mi CO ( c ) b ( d ) 
•&(CJ:r>T zfftiMOt, ( b ) i: ( c ) com.i^-^iyitl,z 
i-^XyWiSOt:. (b) t (d) c7)ffl«L^*,-ti:fc:j:^ 

X xmmoiz^mi^2^wi^-^'thzb:b^v^ . »iw*c 

2Ji:. 5H'^fcli35f -&3W^0{cinilg-C'#l.. 

[0064] m4<om^<omm} H4 j4*?6bj<7)^4 

[0065] ■:iF^<rmm<r>mim.Ti'^:xX.-^l,Zii 
ft S S»#t<0^fi<rti^li® 3 1.Z7T(tf^ 3 <0 j|*fe<OJB!S 
t fflgP4 a t J^fig^tlS 3 TSF«3<7)1tP3a 

l6-C«$it.5#Kl#:2 ^T«^^fc L-CV^S;ife&<||3cO 

[0066] ^^<7ijmrCi±. IlgP51S*4<7)|iggC4 
a(Z^»I*2 5:flE»-r.S..Ii:T\ ^16#:2{ix¥fc^rrfa. 
ytt:^[S]iJj:t;fzWMl'5t::3lI!rr-S. mx.k£. micoB 

mMT'km^hxi^^^ixh:i.-n^<7mwmb^ m2<7) 
E.mm==?'^mmLxmis.^it^x-z^mj^cr>mmib 

a l,Z\i X - z Ml*IO*f naiftji^ t , lil»4 a tSfftJ U 
/c#»#:2 {4x|Brt-(Sj{'it3^«|-rS . 

[ 0 0 6 7 ] i/.:. z *r6]<0«ag«li: y - z TBP^cDfll 
i^^^affl$-*«j9 0- ai.Taiie-f-i.fc. 11^4 a <OSg 
g|5c7);S(C{4 y - z Bl*I<7>«P3Sll*<^ t . Wai4 a iZ^ 

«fc t/^i^lfti* 2 {4 y «i:^r*iid3i»r i. . 

[0068]$^>tC. x-z^Brt(Ofl|fi|&fcy-z^ 
®i*l(7)««tt5-$«;9 0 • oCtfflHSrWLTjaiS-ra fc , 
mgP4 atC(4xyM|^OliRaK)*>'^t. 5Sg|J4 at;:« 
M LTt^illf*: 2 (4 z «|^ <3 IciUHE-r-S . 

[0069] (tf 5<0iyfe<0?gS) 05{i*l6H^<O»5 

[0070] *jiife<oj^«{4H3 {cs^-m3 com^com 
m^mmr^i-Aau^i'iz^ifi.mmtiiziitLxim 

mkcr)^mi^2^^iKm^7<7)mtiizx ^m\m&t?> 

JioiZ Lfzi><r>X\ Il^ttft4 <05teSiaa54 b rttc^k 
[007 1] (m6O|^<0?gS|) 0614^6 <OilSfi<^ 
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[0072] :^mimmmim3i,z^-tm3<r)mm<om 
s. 

[ 0 0 7 3 ] ^rtJ . 3 ^ ;W8 «iaSl[HlS&$:m^fig-C'3!> 
ti-tf. lg|W!|J<7)JiHcov>*>^r4:©0f(:li;a§tLTV^Tt, 
J:v>. 

[0074] (m7iO||J|<7>m) 07{i2|s:f6BJ<7)^7 

[0075] :mmcr>mm\t. Hstc^-rmsioniscT) 
ttf*c4<7)5t^gtH]a54bi*)t. wmi^2^mmui6.mizw. 
[00761 c:<7):^ca^>. m}mznt?>mmi^2<om& 

[0077] ^rt5. *»Sfe<o?^)BTii. 05t:^<^5 
[0078] (msollftgcom) H8Ji*f6HB<?5|g8 

[0079] :^mncomm\i. f^7<omm<mmk mm 
tc, m3i,z9jk-rm3<r>mmcr)mmi,zi5ifhmsmT^^ 
^:j^-:}'<om)mzm-mi*^micr)^mi^2<r>mm^ 
<r>i!m^mi>i><7)x\ mimzin-f:^msmmi4(D^ 
imss4 b s-if fce?>^i.^<oo{f as 1 1 1= i *)m 

[0080] *^itcoj^^t'(i, ^0^<7)Jnffi#Stc<J: 
0^«c2*TJfiatt5-:rf-So{fgPl ItCi^TftSS 

[ 0 0 8 1 ] ^5:^3. :*^cr>mmXii. S5 t^-fllS 
RlS5^1±*4<03tJ§Dag|54brt 
lC*All57^i6Jt. ««sJg«tc7^tt»2$-*ASt57 

[0082] (^9t7)|IS6c7)m) 09. El 0, SI 

[0083] 3t^ifi<0?^fiU±. PJft»«<0^aiflc(^««c 



aSi5?ftti*4 tfOSCm 1 5 c Srit 
t^SaSU Igl5*ttf*c5ct^25¥tt#:5dt<7)|sj(zi^ 
iil&Srlie-r ^ tzib<7)Emm'^m 3a, 3 b t . 

■cffm^^fiR3 aizmMt?>mm?:mm-ri>^mm 
b.mmwii22, i2sz, 1 3t*«iea$its. * 

^^Il2^ttf*:5di:^3®ttfls5efc0^ec. mmS> 

mwrnt) $:ja^-rssm*^«3 e . 3 f 1 3 g . 
3 h . i^^ajw^i6ios^-?«3 d fc 3 i . mmR 

12SA, 12A. 12SB, 12B, 13h>'-M 
4immi^h.h, -?-LT. SlgP5>tt*4c7)rtfSSP«0i6ia 
tggtii^;K;W b 6 cOifeiS^a t^*^i^-^-r ^ C t (c J: 

3iaJ5»tt*4, ^I5*tt«s5c. m25!ii1tf<c5d. 
SI35H±*5 e , S.^m'Fm a~3 i . ^Qflgl 2, 
1 3fcJ:tA£^->- 1 4*J0*<Oi2m'-(*:«lc8^$ 
tT-s m!i¥im^LX\>^i,, ^ts. «©R1 3I±:5^7V 

[0 0 84] ^:c:t\ ^nm.9iirp^<7)mmu^9 ai}> 
hWimtzminLtim^ifi. mi it=:^-r@«gP3otc: 

h. ^:t5. wmi^^W(mmm)\,zi^^^-i.^x\^<DX' 

[0085]$ ^>tC. E«fg^«3 d , 3 e , 3 f i: s 
m9m'FU3g, 3h. 3 i i:l±S**ijtSi4**^-6 
J: 0 tc^^ffi$ixT v^T . ft{f :^ri*jtc 9 o • ^ms^i^ 

i^-M4(75Mffi!ltcEg$ti.SI^25^'ISf*t5dt1g 
ffi«<12, 2b4VM±|g3pittf*:5ei:«fli«[l 23&J«^ 

[0086] o izmm^ixtzmamtzfUL. ^ 
(omi 9fc:^-^ia6i5is&j:»), m^it. sMm=Fm 
a . 3 b*jfei5tf««is 12 ( 1 2 z ) tmmii^cr,m^m 
mLizii\^mmL<o^mMSix:h-i-i,k. ztih<r>s. 

«^^^«3a. 3b*>ii,/f$:JrtSjtC#t/tiia;^^S:i^0)E 

fj, Et^^«i3a, 3hizx^mm^tit:immiitzx 
-ixm.^. mm)i^^^-fh, :i<m. sxm=f-U3c 
izmt^mm.! 2 ( 1 2sz) *»A>]R'5aj$*is35is 

[0087] ffim5R^«l3e, 3 f !&<^tr«fii« 1 2 

( 1 2A) \^wm<7m^wsm.iz^\^mw(Simt^m 

Ki:X1rrhb. i<x^><^ffi«*^=-«3 e . 3f*^it@ 
[ 0 0 8 8 ] E1i«i=-«3 d sMm'm.s 

ism}i:^-th. :i<nm. E«^^«3dicg?-f 

S«ai«[12 (1 2SA) *»<b]R0tB$*l.S3t^«E 
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«^^^3 g. sh^mtsmmui 2 ( 1 2 B ) izmb 
Sift mi<fwm) KJa-yxm.^. sm:^i^^-r.s. ^ 

<7)^. SnM=F-Wi. 3 i tc^f i.««ifi? 12 ( 1 2 S B ) 

[0 0 89] ^Jt. m.wmi:mmthSMM=i-^3 a-- 

a«»^ffilffi-^i>JE«^^^3d~3 icr> 

[ 0 0 9 0 ] asi55¥tti4:4 <mmm^mm^tif:i 

<tXtigp (taSC) 4 c fcj: 0 . S^-Si&offi«*iSI;:>: 
^tc^JSiftcDlll^rSglDScSrffi < ?Pi. i, CI i: A-'-ri^ i. , 

[0 0 9 1 ] Hi 9i±±tit fzm)i^^mj$i\mt 6m 

■SISISS^ ^i-7"o >y :7H-CS, ^.101 ii>'X'rJ^±ii: 
t:ayhu-n^hCPUT. 1 0 2<ij%IS^, 103 

li^ffls. lOAimiRmontx^ -y^xh^. 10 

5iilE»)jS^Srf^Sttl:tliaK-e, 02 0 iC^mSStc j: 
0«lfiR$fLTV^^. ajAHlBHOSZ, 10 5A. 10 

5B«.eix-eitmii^i 2z. 12 a, 1 2b tmm^ 

£E18*^3ai:3b. 3ei:3f. 3sb3hl,Z^ 

[0 0 921 3!iR-eji?#i.X'f -xf-l 0 4<4CPU 1 0 
l*»J^(7)#g^tcar?ViT, Z. A, B<7)3-?<oaj:')*»^> 
2o2:jSS?L, fliS^ll 0 2t>J:t/^^ffi||l 03A^^cO 
2-^aiim^^ij^h, Clti.tcj:'?. SWcoiIlEwa-^ 
1 mrmm-th i: S t tc^rS . 
[0093] 10 7(i>'NVl'Xi|i$rMfflI-r2»'NVl';^fg$iJffll 

^^v^::?.llIt^J:•?9IiD«S*-5■^^^^t^H 

it) 5&iBSIl 0 20^M^ 

[0 0 94] Jff««^:K3c . 3d, 3 iX^-thZ 

Wi^cowmm. z-xTffit*i««t (flff^) . z- 

tcMS.\i^SM.l2SZ^ 12SA. 12SB$-jil:.T 



[0095] z.fih<^mm\>zm^^ . iwx&m^^ 

10 7. ^ffiSl 0 3. %W^1 0 2S-CP 1 0 lT-3 

[00 96] c:coi3^$tJffli$rff5c:i:tc:J:0. JXTO 
[00 97] 1 :igi!)#co3liO:fr|fi]3aLK:M>:i6*^So 
[ 0 0 9 8 ] 2 : ^Jf :^:}J-^5*>-gg^?i,OT. StmSDa 

t/S3¥tt«c4<7)|*i^Sf (Wiiak:^*tTmtJ^Ji£$ti.T 
[0099] V%«±. ^HS^OlsIK^^ailttiyjtfiT) 

[0 1 00] 3 tffiu^t^ifi^toa^to:^ (jSJS:^ 

[01013 (tSl 0c7)||Jfe<:r)5gls) 01 2{±*5|BacO 

1^ 1 0 <nmM<Dmm.^^'t . 

[0102] 2|sHJfe<om«<±, ^J;ctf09 (C^rt3d^« 

mvii^%.<ryym\;zi^^mwj:-^ 
mh\3-kit'Lx^'thi.o\,z\^x%,<r>xhh, ^ 

[0103] (HI 1 <7ym^<mm.) 0 1 3 i±2|s:f|Ba<7> 

[0104] 2|s^<7)m®«i, Btr^L>t#5IM«WgfflkS 

i/f'i*j^i.E2 \ '-m2Ti:>-k>htz^h^(r)mms^wm 

ffir^'f-AX-:J'4 0 $-it>?iJfc:2-pSgSU/it<o$-Sf^ 
Mi: LTfc&Jcfgfts M«i^XT-A4 1 ^trt-UT^ffl 

o— yi 6 l:«iJ^i':^7^Z.4 1 oa^-^i^-frT-r 

x\i:Lt\.h(^mmrmm<z-r>\-^x\±m^-th . ifmm.<r> 

^mi^4 2bLxmi*im^<oh(oimmLx. ^mmo 

«)Mr^-^sLX-:5'4 0<7)t^ffimciX'9Wt, ^<r>^ 
s8(B!i<oaRiftsri?^AX-^'4 o(onm^4 3 1 ltsi 

mmmm) cotosr^^UTfeO. ^»»4 2. 43 
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[01051 c:<7)j: o^jgRIS^fiSti. )amrF#ffi 
[0106] :*mn<rmmit: zfiizmm-rh fc J: 

(igi 2(r>mm<r>mm) mi 4imi 2cr,mm<mm^ 
x/im-tm2 1 -02 7 h-^ibti^mm<omm<r>m} 

m.r^^^:r.-^ (^gfibJBEiiaSfflr^'^jLX-^') 5 

OSri'-v-J^l 7{c?SftK'3ff(t. ^tz^mWtLX^ 

5 J: 3 tit t) COT. M3tfeJ:tJfIlI«S:-tSC:fc*<T'# 
[0108] (mi 3<0|^OJI^1B> 0 1 5{i2|s^BB<0 

isi sonsfeomi^^f. 

[0109] *||J«<^)JgSSI±. «ira!L!t#^«?)J^«R 

t/f^f -2.02 l~!a2 7 t-^A63t=&IISfiiOJ^®<7)^ 

0<^«Jf*J^<O^IW*:2rtte;&^9 1 8i&Eat, 
;&^7^a>'trjL-:^^cOA^JfflOj«»^ai: to 

[0110] [|g 1 4<0^fi<0JgflS] 02 1 «*||jfi<0 

TV^I, . m-coSi&f* loot tTC0P5feJ^c7)3¥ttfi^ 
10 1, 10 2<Dmz^ 02 1 ( b ) (C^f J: 3 tC4^ 

1 0 3 ( |5l ^MiJtc^Ji-fii^ixfc^im 

}§BI^$aTV%* . ic^JEm*^ 10 3 

2>J:-5t::^orv^S, 35:43, StMlcl 0 OO^i&^l 0 

2 tcotggis? (mmsi) t^hf^mmi o o ajiiajswc 

[0111] smm^ 1 0 3<7)#^sM«A~D{iisis 
fstta-g^tvr ij 0 . mm i o o ^ z itfriajfc:?^©? 



V, =Vb =Vc =Vb =sin cot 

Vfl =Vc =sin wt, X{4Vb =Vb =sin <at 

[0 1 1 2] -:*r, mm^ioo^xm^m (z-x^ 

V(, =sin wt, Vc =— sin cot 

t L<«4 

=cos CO t , Vc =— cos cot 

CO 1 1 3] 5gtc, ISttjftl 0 0$:YM:^l6l (Z-Y^ 
Vb =sin cot. Vb =— sin cot 
Vb =cos cot, Vb =— cos cot 

[0 114] -entcA-5T. 02 1 (a) IzmirtzXo 

iz. zfjttrifi]. xffl:^rs]. Yfft^rrfijco^fik^i,, ^ 

fc. Z|ifi:^|iqcr)|ii!)^ 1 <X^- H i: L. X«i:^l6jJtt^Y 
Wjftii<^9lli:2iX^-¥b-ri.^tizJ:*). ^Wj^ 

comm'S:i^m^'^x\^h, 

[0 1 1 5] ^fc, mmim&-t^:Lbiziy)m^^A^ 

$ < Ltzm 1 <OS|53)- 1 0 1 a«. XWrtriSiatXYW*!*! 

[ 0 1 1 6 J i/c, ^^^J^fig.^-§>ii:t3j: OWtt^/h 
S< Li;tm2<r)mi 0 1 b{4, ziii^ri6i<oj®arc<Dtif 

to^iStLT. mff)^^WckbLXcmmi:mf::-r. 

[ 0 1 1 7 ] 02 i<7>m&<r)mmii. m'^L^^i-m 

mi^msiW3tz^mm-^imm'r?>^tizX'7x. sm 

[0118] 102 ^^mwi o teiaWE 

[0119] xmm 0 102 S-HIfeS-ti:^^ 

fctt. z«r:*ri6i<^Sffii:Yi!rtrr6i<r^^, m«?9 0 

[0120] t-^i?^> 

V« =Vb =Vc =Vb =sin cot (Zmjj\fn$m.) 

t. 

Vb =cos cot, Vo =-co8 cot (Ylfc^ritq^) 

[0121] -t'^h-h. ^9^<OX^^z^h, 
[0 122] 
V;( =sin cot 

Vb =sin co t+cos cot=ir2sin (cot4-7r/4) 

Vc =sin cot 

Vb =sin cot— cos cot=./~2sin (cot— ;r/4) 

X. Ymm^izj(^wn^io2^mm^-^?>^izii. z 
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[0 123] 

Va =Vb =Vc =Vb =sin cot ( Zttl*|fil36fi[) 
Va =sin a>t, Vc =-sin «ot (Xlfcfrifij^) 

[0 124] 

Vs =V"2sin {(ot + Tc/A) 
Vg =sin cot 

Vc =y"2sin (c<)t-;r/4) 
Vq =sin <i>t 

twj: . ( Z|fcfr[^S&+ Xtfc6-(S]^fi) ozfeSft^S- 
[0125] mz. ZW® 0 fc^tft* 1 0 2 *I11Ik$-^ 

[0126] •r=S:<5t). 
Vft =sin <wt 
Vg =cos <ii)t 
Vc =— sin <i>t 
V( =— cos <yt 

[ 0 1 2 7 1 irjs. zwmffmi&.^^m.'thmz^ m 

««^l 0 3c7):JJ-«i^l^AS.t/Cc7);t(.$'fflV'>fc%&tC 

[0128] •r^;b^. XttHl 0«^llI«K«^l^{CJi 
V* =Vc =sin cot 
Vj =cos cot 
Vo = —cos <a t 
t^O. YlftlliOiOlHlteOlKtCfi 
Vj =cos <ut 
Vg =sin cot 
Vc =— cos 6>t 
Vj =sin CO t 

t^fOs ZttllII"9<!0IlIfe(O|gt« 
Vj =sin &>t 
Vg =cos <«>t 
Vc =— sin cot 
Vg =— cos cot 

[0 129] ^fe, CPffll^S:90' t'^t-fltZ^thZt 

i>zx*). ^n&mcommmitL. i o 2 tmii 

[0 13 0] [mi5(r>^<7)mMim2 2ii:^m(r> 

[01311 :icr>mM^ff)mmiiM^-<7mwm2 00 tt 

Ra?^e^tt«c2 0 1 i:R««<?35i5ttflc2 0 2 1 



Sr^^^-ti-TtrtcOTfci.. Sittf^J 2 0 U4||^lc(42^ 
gt|$nxratc, 2tfc(7)«^-«S|)Sx;tvPdf-^}^^^^t 
tTCOESSg^ 2 0 3 . 2 04S:**E^U'r<.^l.. X. R 
^«0^tt»2 0 2^^(4«M^^4-:>c7)«m-^SMx;tv^ 
=¥-^-|^^i: L-COffi«*-7-2 0 5 a~2 0 5 d!&<^ 

[01321 jEie«i=-2 03iimimb'Si:i>Wm^2 0 

1S-B22 (c ) {;r5^-r<fc3fcX|ft*T6i{c^{ji$ii-|,;t 
i^)c7)i,(7)T'$>0, 01 0T<OjE««^3e, 3fi:|SIt 
^S^mtzi; X. 2 0 4{43¥tt«c2 0 1 S-Y 

ft^r|^iJ^c^fi$•^^■SJt^^^c7)^>^OT^>'9, 01 o-e<7)£Em 

0 3i:2 04t{4^S5ffiffl$-90* ^ii>LTV>|,. 

[0133] — S«*^2 0 5 a— d{4^T|Bl!Np14 
•) s R«<*c05i14»2 0 2 $-|l2 2 

(d) tc^-rJ:o{c®ffl$-^SC:i:tciO. IgSftlPi:^ 
^3¥tt#:2 0 1 ^ZW*|tiJ»:35ffiS-li-* tc7)-C**4. 

[0134] SEUgPi: :5rS?Ptt*2 0 1 (c{ig)t«?<7)^ij| 

#: 2 0 6 1 4 commcommt mmiz^m txa*). 

SMm=f-2 0 4 tmmm'7-2 O 5 a~d tc^tsm^s-^ 
;tif9 0' {mt:-t(>Lxmm-thZtlzX*). XttHl 

0 tci;K*2 0 6 vi t *5-ct' . X, 

«^=^2 0 3 i: 2 0 5 a~ d 

90- {ifflSr^^>tTffi*^-rS^i:tcj:>). YttilllOt: 

^i!l«t2 0 6 a*<-c§: S . 

[0 13 5l-:tr. ZWII]'?fc^tt#2 0 6^I51lK§-^ 
^^-&tC(i, JE««^ 2 0 3 i: 2 0 4 lcS#fi-f-Sr01i 
9 0 • ffi[fflS:-^^> txe^l^-rs i: t^^S . 

[0136] ^i&#:2 0 6 Sr«:^:^f6lfcB5«5r 
< , «lc3liffi«!2 0 1 izsm^^^fcibizii^ 02 3fc 
r^LJti: 3 lc5ie*2 0 1 c7)[*igptc^>*,jK52 1 0 ^ 
WHf. Mt:^Bi#:2 0 6 gf*:SrJS'li«icJ:-5-CJ^^-^S 
❖ 0*3&«3^S. iOfl!JttiJ:r>T. ^»f*2 06«aP5 

[0137] 55:ti. ttfflll^ 9 0 • L^\^X'1iM(0&. 
i, 

[0 13 8] Lmi6cr,mm(r>mmim2 4i±:mmcr> 
[0139] :icr,mm(ommii^-cDmmPii:3 oott 

T , Ra?»tt<0»tt«c 3 0 1 t Rftt^c^pttt* 3 0 2 

^»«s30 6^^l^. ?a:^tJ:0iS3tLTES^J&#S 

J: 3tctTt->^, 

[0140] Sitt^S 0 2 k:»4. affitC4-^(7)m^-^ 
0 3a~d*^ftA>ftTV^a. £EmS^'3 0 3a~dtt 
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( b ) ~ ( d ) {c^t^j: 0 iz. mmut LxffMim 
30 i$:X6Wi6jt;^{i$-y-. Ytt:frffati^ffl$-*, t 

[0 14 1] -eLT. ^mii^3 0 6ixmmK>izm^^ 
^mui. Ytti*i6i<7)gg{a (024 (c) ) fcz«rtr 

l6]t3^Ci 02 4 (d) ) Sr, fi]i.{f9 0* 
(02 4 ( b ) i: Z«i:^r|6lOSCfi (02 4 ( d ) ) Sr. 

(b) ) fcYltt:fr[6lcr)^{i (024 (c ) ) Sr, 

9 0- c7){2ffi^$-ig{tT^;tl.. ^rfc. firfflllS:9 0- 

[01421 ^mMm=f-3 0 3 a-d/vO^S^^-tt^ 
J&iCOV^Tti. ±^c7)^14||*tom<0*|^tl^tT' 

[01431 [911 7<r>^<mm 02 5<i3|Kie*SO 

<r>m)i^4 00 1 t-cne^^*ecoSiScio3¥tt«s4 o i , 

4 0 2. 4 0 3^mf^(.L. 5¥'lt«s4 0 lt402cr,mz 
S.mm'f-AOA^mmL. ^tt*4 0 2t4 03<7)ratC 
ffiS*¥4 0 5$-$^^L.TV'.|,, 3-:>c7)^ttgS«4 O 1 
-4 0 3«i*^SP«t LTcod<;Ub 4 0 7 J: o-c*ESg 
$<xTV>*. iris. 4 0 6{i^<?>»»«cr*«.. 
[01441 *lSJfe<7)jg.^r«, iit!)*4 0 o t^mi^ 

4 0 6i;c7)JEJSS-. XTtci SK^UcJ: ^"Cff 3 J: -5 

mmm4 0 0OlE16gpiSf^<7)IH]gP4 0 1 alcif AL, i 
co*-^408lCJ:-7TxrSr®?|-r-&wi:tCjiO. IB 
Wsm&mtzrmi}t:m.^-t. ©»*4 0 6S:S:^3:^r&I 

[01451 ^TiJ. 4 1 Otiir-XT&oT. 3¥tt«s4 
0 1 i; 4 0 2<^ia(=:Ki*$tL/v:^a#aJ«4 1 1 (O^im 
i)m^$tliZiiiZX*}. Jga*4 0 0^S*^tTt^ 

[0 1461 [lgl8<7)||JS(7)?^K8] 026 (a) tC^ 

L^^2is:i?S6c7)?^sj{i:iii 7mmcomm(o^m^^'rij 
<7)T. ^mii^4 0 6 &^fls4 0 o<r>mwi^i>zsm-$-<i: 

[0147] A{*:WtC{±^^-X4 1 0<r>±mzit, K- 
A^^O±^>'-^-4 1 2tim'^t LTO**— ;k4 1 3lC<J; 

'9^^-x4 1 oi,zScii,xm^<^^izskifP>tix\^i>. ± 

i3f<-4 1 2fc:J44 *»fT. 3^;UA;^4 1 4fcJ:-oT 
^»«c4 0 6 ^g»#:4 0 oco:fin6itc#^-rsif L#(t 

m^4 1 5*^^»S^tmtt4.fx-CV^|,. ^cOtlpL#(t 

g?tf4 1 5<m^fi\izx^. ^fm4 0 6iimm4 o 



^4 0 0 i#:l4^gSW4 1 1 tcJ: '9^-;^4 1 OlcS 

[0148] ^:t>. ^i6«c4 O 6 (C{4lll^<7)|gligiJt t 
Tc7)^gB4 0 6 a*s±;<r/'<-4 1 2 J: 'O^mm^^ixX 

fc 0 . ^mi^4 0 6 £• i:'£7):^rifi]ic t> SIkt^ & i 3 (c. 

±*>'\'-4 0 6 til40 2 6(b) ti^-t J: 3 t+#2R<0 
^I]:X#4 1 2aim0.^rLX\,^h. 
[01491 ^Wli^4 0 6cr>mS^4 0 6 a.limXtf4 1 
2amizWX-^imi *). SlO±.^-:^4 1 2i*Sr^r 
-X4 1 OtcMLTHIEi^Ei: LTV-iSCltA-^,, §§35 
4 06ai:<^J:-5^«r:&i^tclHlte (««) L3t:ttTt> 
±J}f<-4 1 2 SrHteS-tirT fix*-eD^l!)^# 4 1 2 a|^ 

[01501 [^1 9(rimm<r>mm'] 02 7 ( a > c:^ 

OT. idt>f<'-4 2 0{±3j<-n'4 1 3tCj:r>T^-::^4 

1 0{cMtTIsieSfi(tS^$nTV^.S*^. M>'^'*4 2 
2Srd<-/l'4 1 3«0|fiSg5lciiJDLTV^2>, icoil>''<^ 
4 2 2«i|gRlteJ4Hf-;l^#i.Sm4 2 3 ^FateTJtTK 

{t^>il. Ji^-X4 2 0S(ifc2:^-X4 1 OtcStLTS 
tfcV^TT*F6lf:^rS. #t!)«£4 0 6 tSi!rf*:4 0 Ofc 

[01511 ±^r-X4 2 OCOF*|WO:(±3 *E)fl-lilS«0 
ffL#ttgS«4 2 4*<?^fi)4§nTfc'9, fft#Jtg|i*r4 

2 4tcJ:-D-C^«f*:4 0 6<4JiI&mcitUT£Egf§iiS 

[01521 ;^4 2 O{Cti02 7(b) tC^i 

dtB&Y^^RO^^#4 2 0a**m§nTV^S. CKO 
43]^;# 4 2 0 a«7)15iS{4, ±i6Lfa02 6(b) 
X^4 1 2atI§|l:.-Cfc6. sSrfc. 02 7 ( c) l^\m 

[0 153102 6, 2 7t^t/::±;^^-''^-4 1 2. 4 

2 0 s-^tt7ti©fso?g.^TJ4, ^iii«f4 0 6 tmmiJi 
[0 1541 {.%2o <rmisinmm^tFm&<mm^ 

ii<r>Xhh, 02 9CO5IKIH4X-Z^®|^-CX|**»A>Z 
Iftfirr6jtc<9, fflV^ytttSrS^L. 02 9<O|^{4X-YT 

mnxxmiptyYmj^izet m^tMm<r>m^i:7Fi 

[0 15 51 -eur. «2f6i:'5fS#Xiai. YSS. ZWtC 

fiLXWkhmj\^\ze-^ . ^2 Mv^/iWH 'aconites- 
leir^ -5 J: a t'-Tfltf , ^i^S;mX'i:,^<7):fj^<7m 
iHl •? <?5|B]lK*i|©S-C# i. J: d •& . 

-f}\.z^\.^xm^m-i>. 

[0 1 571 028lC^-rj:-5tc, X-ZT®rtt*X«| 
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006^1 =Aa)x+Bcuz 

:t/^tB/A=tan i: tT^«T§ i» { I I = 
I 0)2 I T-*S) . 

[ 0 1 5 8 ] [12 9tC^-r J; 3 ^CX- Y^MrtTXtt** 
60^2 =Coi>x + Dct)y 

;^c/iLD/C=tan i: LT^Sr^ S ( I a>x I = 
CO (e^ +<92 ) =0)^1 +a)<?2 =Awx + Bcoy + 

C <i) Z 

it/ft. B/A=tan 6^2 , C/A=tan t UTS 

[0161] SttSr:^^:iX-^^ tT«i01 — 1 0 
(7y^^ri:m\\ mi 0(c^L;t#mfii«l 2A, 1 2 
B, 1 2Z^ifcoi35:3cSlt-^^tt*&'r^^h(cJ; 

[0 16 2] X^H Opiate 00 x{i 
V,2z =sin oat (ZStIpJ) 

Vi2B =cos cot (Y:tr[fij) J 

[0 16 3] Y«|IlI»90|lIK«y{± 

Vi2z =sin a)t (z:^rr^) 
Vi2A =cos cot (x:6ri^) 

[0 164] ^LX. Ztt[5lOc7)[5ME6)z 
Vi2A =sin (ot (X:^l^) 
Vi2B =cos cat (Y:fj\^) 

[0165] X-Z^ffirtrXWA-fe^i m\'^fz 

^izfl =Bsin o) t 

Vj2B =Accxs o) tn-Bcos cat=(A-fB)cos6at 
Vi2z =Asin CO t 
TtfiLs B/A=tan Oi 

[0 166] X-Y^Brt-cxW**^><^2 Mv^^rMIUO 
Vi2A =Dcos ca t 

Vl2B =CC0S CO t 

Vi2Z =Csin o) t -HDsin oat=(C+D)sin<jat 
fztfL^ D/C=tan ^2 ^^-i>o 
[0 16 7]-etT. <9i St/^<92 ^^*>-tt*!«lElOC7) 

Vi2A =Bcos CO t H-Csin <o t =/' ( B2 H-C^ ) si 
n (<yt + a) 

Vi2B =Acos ca t +Cccxs cat=(A + C)cosoat 



Vi2z =Asin a>t + Bsin a)t = (A+B)sin cat 
fzfzb. B/A=tan , B/C=tan a, C/A = 
tan ^1 b-tt. 

[0 1 6 8] J^fc. 02 1 , 2 4fcS^L;taii!fflT:^f- 

0iJiBH{±#E«^^c7)fIiSA'-D (cJt LT t^O J: d 

[ 0 1 6 9 ] V^i --Vd ^(i02 1(b) TJi^^^I 
JSA-D irZMmL. 02 4 ( a ) Tfi^ffifl;*^ 3 0 3 
a— 3 03dtC^t^i5't5. 

[0 1 7 0] X-Z^MF^g-CXttJ:*?^! ffiV^JtmiUO 

=Asin ojt+Bsin cat- (AH-B) sin oat 
Vb =Acos oat+Bcos a)t= (A + B) cos oat 
Vc =Asin oat~Bsin oa t = (A-B) sin oat 
Vd = — Acos oat -Bcos oa t = — (A+B) cos oa 
t 

fzfdL^ B/A=tan fc=5r-g>. 

[0171] x-Y^mi^Txm^^^ez m^'^fzmmo 

Vft =Csin oat +Dcos oa t == V (C2 +D2 ) sin 
(cat + 6'2 ) 

Vb =Ccos oa t — Dsin oa t =V (C2 -hD2 ) cos 

(cot-^-Oz ) 

Vc =Csin oa t — Dcos oa t (C2 +D2 ) si 

n (-oat+^2 ) 

Vb =-Ccos oatH-Dsin oat=-/'(C2 +D2 ) 
cos (cat +^2 ) 
tzfcL^ D/C=tan i:^-i>, 
[0 172J^LT. <9i RX/a2 Sr-S'*>1ir?tttlH] O O 

Va =Asin oatH-Bcos oat+Csin oat 
= (A + C)sin oat+Bcos oat 
=^ { (A + C) 2 4-B2 } sin (oat + a) 
Vb =Acos oat+Bsin oat+Ccos cat 
= (A+C ) cos oat +Bsin cat 

{ (A + C) 2 +B2 } COS (-cat +«) 
Vc =Asin oat— Bcos oat— Csin oat 
= (A — Osin cat— Bcos cat 
= { (A-C) 2 +B2 } sin (-oot+yS) 
Vb = — Acos oatH-Bsin oat— Ccos oat 
= - ( A-hC) cos ca t -f-Bsin oat 
= { (A+C) 2 +B2 } cos (oat + «) 
fzfdL^ B/A=tan , C/A=tan , tan a 
= B/A+C. tan ^=B/{A-C) fc^ScS. 
[0 1 7 3] 03O<i±ieL3t02 1 , 2 4(0^*^ 

[0 174] 1 0 Itii^XT-A^fzlc^n^-howV'^S 
CPUT. 10 2{±^«S. 10 3A, 10 3B{iffiffl 
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[0175] 105Z. 105 A. 1 0 5 BtSlglSaa^ 

mFi>iii:}jm3ix\ iii:fjmmi0 5Z. io5a, lo 

c 0 1 7 6 ] ^lifg 1 0 2(7)^mmm:^mm^<^m-^ 
[0177] 10 7wvvx<isiumi-h^vp:^&\m 

[0 1 78] ^ifflHl 03A. 1 OBBli. SliSSIl 0 

2 <7){B:^jm^O{affl Sr^i. S d i: *«T# l> . 

[ 0 1 7 9 ] 112 0<O||S|c7)jgH|{-^t^frac7)5<iti$!e 

moa^^l^t^-^x Si f: tc J: 0 . ffSOftJKiOltt^ 

[0180] mmm^ los oos) v^-th zm 

fKOSiSffiHtcjE t;^c«ffi{it^aift^ 1 2 S Z . i 2 s 

A, i2SB^^Mtxm\iim^ioei)^ib>^ti^ti<m 
(B. fitfflcoffi#g*<c pu 10 1 ^^A:'3$i^S. 
[0181] :itiii><rmnzm^^ . yNVi^>?.i|iMffliIilSS 

107. effl§f 1 03A. effiSl 03B. ^«S1 0 
2i&CPU 1 0 1 X'3Vhn-;PL. #Si&;{>5Ff^cOjg 

[0 182] *7t, ElE^aittl 0 8tfO(f■^$r7-f-^' 
[ 0 1 8 3 ] <i>tc, moimm-f^cTmmizm-^t , 

/U:^lB©JfflIII18 1 0 7. fiffiHl 0 3A, fifflgll 0 3 

[0 184] z<7ij:o^mi:nozbizjiK>. ar<o 
[0185] 1 : m}m>m*)ift^im^^imiy&<r> 

[0186] 2 : ^S;>JiJ-:rS*^±>^<7)T. gtStt* 
[i3S-r?>J;'5(ci'Jffli-rittf^vn M^i^mzit. 02 im 

*L3t5H4#:i 0 o<7)p«i)j^® 10 0a mmz^Lxm 
i^{zmfs.^tix\^i> ) <r>w&iT\^izmpimfi^^^ 

[0 187] hi>\Mi. ^05^c7)lllte:^aj|ti:«:^lffc7) 



[0 188] 3 ■.mmiii^bmmtcT^mrc'ou (mmj 

[0189] mJJiB^ Lfcm 1 4 <7)|IJS£^?^«~IS 2 0 
<0||ffft<OJ^®(5DJit6S7'^^a.a:-^'S-. 013.01 
4. 01 Sic^-rigl&Mr^'^iX-^'tcfti-Sifcjii 

[0 190] 02 1<0 (b) t^-rJ:3tc. JSm 

[ 0 1 9 1 ] s hi,z. ^mwizMLxmiti^imt^'^ 

•&J:3^c:tTt>^v^. 
[0 192] 

[»Bflto?ai^] if*Ji 1 -m^m. 1 7 iz^i>wMizj;iti 

Y, zwii]o[iiig^'ft-cii^<. ^:frr6](ct^i&$-ii- 
[0193] tm<meizi3\^xi±. ^-tSWx:^^;^df 

[0194] it^ 1 4 tciS^^B^lciix*^ . 
coigj!!l!ffi*J«Si«t<^«ftl5«ci&IEaiH-5 c: ^<?) 

[0195] IS^l 7lc:«4%BBt3 i^iff . ias*'^ 
[0196] It^l 8~2 OO^Jlcifltf . 

[09<O^«^SiBg] 

[01] *fiBjcosg 1 <r>mm<r>mm^ynL. < a > fiig 
»f4:<^^i-R^«0, ( b ) {±wmw<^mm<7i 1 ix^- 

(c). (d) (4«S»<7)2<5C^-H*S^-f. 
[02] 2|c^Hjc7)^ 2 (r>mm<omm^:yji ( a ) fSg 
i6#:<^^lft#f^0, ( b ) {4S16«:i0jgf«f»0 1 <X=t- 
(c), (d) {±«IS»<02<JC^-h'2r^-r. 

[03 ] :^^m<^m3<7)mm(mnt:yFrrm^Ti^^ 

iJi— ^<7)BrM0. 

[04 ] ^^m<r>f^A<7)m&.<r>mm:7FrmwmTi^^ 

jLX>-:?<OBftS0. 

[05] :!is^B^t7)|S 5 ^mM<mmi:7rctmmsT 9 
J.X— :J'(3OtBfS0. 

[06 ] ^wmims<rm&mm^mwmr9'i- 
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[07 ] :^^m(r>m7<om^<omi&t7r:i-mmT^i' 

[08 3 ^wmcom8<r)msfi(r>mmi:mTmmT^^ 
:i.x.~^<7)mmm. 

[01 0] 09OigiW4a7)^J!^|«0. 

[011] (a), (b) J±09<^Jgl!l«c$3a^L!t« 

[01 2 3 *^HB(^t^l OcO|fe|fe<?>JgtB^^lB!lBi0. 

[01 3] ^^HHiOmi 1 <7)||]|fec7)}gHS^5^t^BS0. 
[0141 *i%BH<:0|ll 2iD||SSc7)JglS^^iS!lffl0. 

[015 3 -^m^<7)m\ 3<^^<7mm^^9[wm 
0. 

[016] 'j>^wmii^cr)mnm. 

[018] ^<r>mwMT-!^^^x.~if<rmw^. 
[019] ^9<7y%mcr)mm<r>mmmm, 

[02 0 ] 01 9 cr)^:hm^<r>®^m. 

[02 1 3 1^ 1 4 <^m^<DjmkyF. ( a ) MMW^ 

( b ) (4£E«*^<?)^®0. 

[02 2 3^15 <7misfomm:9^L. < a ) 
^s^-r0, ( c ) , ( d ) \tmi^<r>^&^m-tm, 

[02 3 3 02 2<7)ig»*t«M#:^:<^lR?[«^g^S• 
^-r0. 

[02 4 ] m 6 (TtmMcomm^^ t . ( a > I4|gl6# 
<7>^M^0, ( b ) . ( c ) , ( d ) {4«»*<7)^ 

[02 5 ] mi 7 0||St<^?^J!SSrS^-rJS»fflr^f-Aj: 



{4 (b) iOA-A- ^aifgair®a, 

<O±B0. 

« (b) (OB-B- ^^ajswfas. 

O±iB0. ( c ) {4{iffi0, 

0 <7imi<r>mm<r)mMt:mn-tt ^ti^co 



[0263IS1 

^^L, (a) 
( b ) {4 ( a ) 
[0273IPfl 

^^L. (a) 
( b ) {4 ( a ) 
[0283 m2 

[02 9] ^2 
[03 0 3 ^2 



1. 101. 102. 
40 1—4 03 
102. 206. 
103. 203. 



20 1. 202. 

306. 406 
204. 4 04. 



2. 
2. 
3. 

3a. 3b 

3 c iffiSitmaiMffim*^ 

3d. 3 i S!«i6«lif}fflffi««^ 

303a~30 3d JEEfl^-?^ 

4 l|g|53¥tt» 

mas 

4 b Ehl 

mm 

5 a tfP^^^li^^E 

5c mw'm 

5e m3^ttfls: 

6. 4 07 W^if^)VY 

7 

9 ^^Wi 
10 

12 mg^ 



30 1. 30 
40 5 JEieS 



0 ffimmnmrnffism^mmth ^nbco 
0 «oiesfeco?KHs«oiB»igsft<o:/D •/ ^ 



14 h 

1 6 ^/D-P' 
18 

19a 

2 0a. 2 0b ^iftfr 

3 0 ftSSJ^S 
0 Igillfil: 

4 1 mmi^Xr-A 

4 08 7t;-x 
4 1 1 

4 13 

415 JfLWftSW 



3e-3h m 
4 a Hat^fe^ 

4 c <m 

5 b f*g|5®tt 
5d m23¥e 



6 a 



8 a'f/W 

9 a 

1 1 Off g5 
13 JT'^^K 

1 5 

1 7 i^^-i/- 
19 jgf&^ 
19b EWm 

2 1 ^^*:^. 
40. 50. 6 

42, 43 # 

4 10 ^—X 
4 12 

4 14 



(15) 



^mW^l 1-220892 



[01] [1^2] 
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[1220] 



[02 9] 



[026] 




'..-.-105 



12Z.12A.123 
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[02 1] 




A. 4.. 



103 




cb) 




[0301 



106 



12SZ 



'106 



^12SA 



CPU 



.102 



104 



103B 



101 



^108 



303b.d 



-I 1 13G 



107 



303a.c 



(103A.C) 

13G 



107 



105B 

303b^ 13G 
(1033J3> 
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